and the optical and cosmetic effects in successful cases were nearly perfect. The short-term results of this operation were reported in 1954 when 64% saw, with spectacle addition, 6/9 and over half of these 6/6 or better. Such results might be considered reasonably satisfactory, bearing in mind the entire novelty of the procedure and also the often overlooked advantages of an intraocular lens whether human or artificial which provides a full and undistorted visual field and restores binocular function if the other eye is phakic. By 1960, however, 13% of these cases had failed on account of dislocation, usually into vitreous, and a further 9 % from glaucoma due in part at least to subluxation of the lenticulus. It became apparent, therefore, that the posterior chamber implant, although highly successful in some cases, produced too great a proportion of complications, especially dislocation and glaucoma, which is unacceptable in modem cataract surgery. This potentially excellent operation had to be abandoned because the implant could not be effectively stabilized. The many successful results, some of which have now persisted for nearly twenty years, provide evidence that an important part of the human eye can be replaced by an intraocular prosthesis.
At the present time intraocular lenticuli are generally held in place by supports fitting into the angle of the anterior chamber or by clips in the pupil. The fear that an implant in the anterior chamber would give rise to glaucoma or corneal degeneration was one reason for the original choice of the posterior chamber site, and early patterns of anterior chamber lenses which were rather poorly designed did indeed give rise to such trouble, so much so that if posterior chamber lenses had not first been tried the whole project might have been abandoned at an early stage. Corneal dystrophies of irreversible nature were common with early anterior chamber implants which were too clumsy. Improvements in implant design and surgical technique have now greatly reduced complications and a series of Tripod II implants, a rigid angle supported design, show good results (6/9 or better) in 89 % of operations since 1960 and in 95 % since routine intracapsular extraction with immediate insertion of implant was begun in 1967 (Ridley 1969) . In this series of 60 -operations only one eye which underwent operation in 1961 has developed a corneal dystrophy. If, as may now be hoped, the principal complication of anterior chamber implants has been virtually eliminated there are good grounds for expecting that long-term results will be better when this problem is reviewed in years to come. REFERENCES Ridley, H (1954) Brit. J. Ophthal. 38, 156 (1960) Brit. J. Ophthal. 44, 12 (1969) An. Inst. Barraquer 9, 143 Mr C A Brown (Bristol Eye Hospital, Bristol) Intraocular Lenses in Retrospect Long-term follow up of three types of intraocular lenses in aphakia has been carried out. Six out of 9 Ridley posterior chamber lenses are still in position after 12-17 years, and 5 of the 6 patients are seeing well. Of 13 anterior chamber implants of the Strampelli-Choyce type, 12 out of 13 saw well initially and 6 still see well after 7-10 years. After 2-4 years 7 had to be removed because of comeal cedema with or without secondary glaucoma, but 2 of the patients retain good vision with contact lenses. As a further 5 years have passed since the last complication developed there is a good chance that the remaining cases will stay clear.
The third type is the acrylic lens, designed by Strampelli, which is supported by thin supramid loops lying subconjunctivally or intrasclerally at 6 and 12 o'clock. Thirteen of these lenses have been inserted. Seven have been in for 2-4 years and see well. Six had to be removed because after an interval of 5-14 months they developed either intraocular infection, corneal edema or migration of the loop. Intrascleral loops have been more successful than those placed subconjunctivally. Mr D P Choyce (Southend General Hospital, Southend, Essex) Long-term Tolerance of Choyce Mk I and Mk Vm Anterior Chmber Implants My current intraocular implant practice differs in only two respects from that of Mr Harold Ridley: (1) I favour an implantthe Choyce Mk VIIIwith four-point fixation, mainly because-it is the only implant which can be provided with coloured opaque portions (Choyce 1960) , very useful in cases of aphakia with large iris colobomata, traumatic mydriasis, &c. Of the 225 Mk VIII implants used since the Mark was introduced six years ago, 56 (25 Y.) were provided with coloured opaque haptics for this purpose.
(2) Ofpossibly deeper philosophical importance is the fact that in my practice an anterior chamber implant is only inserted as a second-stage procedure and never at the time of the cataract extraction. While I do not say the one-stage insertion is necessarily wrong, I consider that a two-stage operation is preferable for the following reasons: (a) Until the eye has fully recovered from cataract surgery there is no means of identifying those suitable for implant surgery from those which are not. (b) Accurate refraction of both eyes cannot be achieved until the unilateral cata-ract has been extracted. (c) Less surgical trauma is inflicted upon the eye at each session by carrying out an implant insertion in two stages than by effecting a one-stage operation.
The long-term results are logically related to the pre-operative, operative and post-operative handling of these cases. This is outside the scope of this paper, and is adequately covered elsewhere (Choyce 1968 (Choyce , 1969a .
Complications
It is appropriate to consider these under the following headings: (1) After operation, before discharge from' hospital. (2) From hospital discharge up to 1 year. (3) From 1 year to 6 years. (4) From 6 years to 13 years. Throughout this discussion statistics, will be given comparing the Mk I series of 100 cases, operated upon between 1956 and 1958, with the'Mk VIII series commencing in 1963, which up to the time of writing amounts to 225 cases. Fig I shows the relation of the Mk I and Mk VIII implants to the cornea and the angle and from Tables 1-4 it will readily be appreciated how it comes about that endothelial corneal dystrophy (ECD) resulting from corneal touch has virtually disappeared.
Notes
(1) The single case of infection recorded in Table 2 was both strange and sad. It concerned a year-old mongol whose bilateral cataracts were successfully needled. Later, insertion of a Mk VIII implant went smoothly, the stay in hospital was normal and she was discharged on schedule. Ten days later she was readmitted with panophthalmitis, possibly metastatic from a chest infection, possibly introduced at operation. The section was gaping, the implant was removed, and the eye slowly settled, but the vitreous cavity is full of opacities, the eye is somewhat phthisical and there is no vision.
(2) The dangerous period seems to be the first year after operation. From then on secondary glaucoma from pupillary and/or iridectomy block and endothelial corneal dystrophy are the main problems. I consider that the first of these can be eliminated by concentrating on the proper management of the iris and pupil before, during and after implant insertion (see above) and hope to have eliminated the second by repeated modifications to the implant design leading up to 15 (15 %) had this complication, even though 5 of these could be attributed to cetrimide damage to the cornea. Another 7 (7%) Mk I cases developed ECD from the beginning of the seventh to the end of the thirteenth year; thus the next seven years are clearly critical in the assessment of the Mk VIII implant and its potential for causing ECD. But it must be conceded that it promises well.
(3) For the sake of brevity statistics relating to the Mks II, III, IV, V, VI and VII implants have been omitted. They all show a steady lessening in the incidence of complications, but the really significant improvement in this respect followed the introduction ofthe Mk VIII implant in 1963.
(4) Further details relating to 'complications' have been published previously (Choyce 1964, Chaps. 13, 14 & 15) . It should be noted in addition that the onset of ECD does not mean the end of the eye. While this complication is most undesirable, provided it is not associated with intractable glaucoma, the following new techniques can be offered to the patient: (a) Insertion of an acrylic corneal inlay (Choyce 1965 (Choyce , 1968 ). This operation is not too difficult and is completely effective in controlling the symptoms of bullous keratopathy. It does not, however, improve visual acuity much beyond 6/36. (b) If optimum visual function is desired by the patient, who is prepared to submit to 3 or perhaps 4 additional operations, insertion of a Choyce Mk II (1967) 2-piece perforating keratoprosthesis may be undertaken. Fourteen cases have now received their keratoprostheses and the results are most encouraging (Choyce 1968 (Choyce , 1969b , some Variouserrors must be acknowledged in relation to the Mk I series. The implant design was crude, the early use of cetrimide as a sterilizing agent was disastrous, and cases were chosen unwisely, without regard to the supreme importance of the iris, pupil, goniosynechiae, pre-operative depth of the anterior chamber, &c. It is encouraging that 56 of the 100 Mk I cases are known to be satisfactory today, or were satisfactory at the time of decease. It is reasonable to suppose that at least some of the 13 defaulters are also in good shape, so the figure of 56% could be as much as 69%.
(Probably most of the missing 13 are alive, with no ocular troubles, but unable or unwilling to attend for routine observation.) From the present statistics of the Mk VIII series it is hard to see how any others lens implant could possibly give better results at this stage.
Successful implant surgery is very successful indeed. For all practical purposes the patient has a normal eye with normal function. My total of Strampelli/Choyce anterior chamber implants in unilateral aphakia is now 653; of these, 428 cases were operated on between 1956 and 1963, using Mks I-VII implants, and 225 were operated on between 1963 and 1969, using the Mk VIII implant.
Increasing numbers of bilateral aphakics are presenting for implant surgery. Of 50 such cases, 41 had already had a successful implant procedure in one eye which was later followed by cataract in the second eye, 4 had congenital cataracts and 5 were dissatisfied with their spectacles or contact lenses. Aphakia is not the only indication for the use of anterior chamber implants; other are listed in Table 6 .
Conclusions
(1) Implants made wholly from Perspex CQ cause no irritation in the anterior chamber up to thirteen years after insertion.
(2) The other vital factor in the avoidance of complications, both immediate and delayed, following implant surgery lies in the proper management of the iris at the time of operation. This holds good whatever implant is used. (4) Comparing the Mk I series with the Mk VIII series at the same six-year point leads one confidently to expect that the Mk VIII series should remain trouble-free for the remainder of the patients' natural lives. (5) Therefore I have no plans for modifying the Mk VIII implant, which is regarded as the ultimate refinement of the Strampelli (1953) concept upon which it is based.
Mr T A Casey (Corneo-Plastic Unit, Queen Victoria Hospital, East Grinstead, Sussex)
Osteo-odontokeratoprosthesis and Chondrokeratoprosthesis Various types of keratoprosthesis have been described for apparently hopeless scarring of the cornea. The best known are the Cardona intracorneal implants and more recently the Girard prosthesis, which is kept in position by donor sclera. These are all simple acrylic implants.
Strampelli has described a more complicated prosthesis and most of our experience has been with various modifications of this. He made the astute observation that the teeth have held foreign implants longer than any other organ in the body. So that if acrylic is placed in a picture frame of the patient's tooth and bone and then transferred to the cornea, it becomes in effect an autotransplant, and we have on occasions noted the development of an anastomosis between the tooth vessels and pre-existing corneal vessels.
The procedure is as follows: A canine tooth with surrounding bone is sacrificed (Fig 1) . Cross-sections of approximately 1 mm in thickness are cut. The tooth canal is enlarged to accept a cylinder of 2 25 mm in diameter. A tight fit is obtainedcement is not usedand the final arrangement is as shown in Fig 2. In the original operation, the acrylic-tooth complex was placed in an intralamellar pocket ofcornea.
When the patient was edentulous (and 60 % of cases were), 'we used nail as a picture frame for the prosthesis on two occasions. This was a serious mistake: nail, being dead tissue, was treated as a foreign substance and evidence of rejection occurred on the tenth post-operative day. We then decided to use costal cartilage which we managed to obtain at the tip of the 7th rib. This was prepared as in the tooth operation, and was in fact simpler to manipulate. What type of patient is suitable for these procedures? May I give a negative answer in the first instance and say that no patient should have a keratoprosthesis until a number of conventional comeal graft operations have failed. In particular, aphakic bullous keratopathy is not an indication.
I say this for a number of reasons: (1) Since recommending such cases four years ago I have found that with various changes in technique, such as anterior vitrectomy, 60-70% yield clear corneal grafts. (2) I have seen some patients with acrylic corneal inlays who developed necrosis of the anterior lamellh and who later had clear grafts after the transparent mechanical barriers had been removed. (3) I have made this mistake myself in a patient aged 80 who had been blind for fourteen years. He had chronic simple glaucoma and developed a cataract at the time of his trephine operation. The cataract was removed with vitreous loss. Because of his age I was tempted to obtain a quick result and so he had a chondrokeratoprosthesis. He saw 6/18 on the second post-operative day, but the implant fell out after 362 days. He lived far from hospital so that he was leaking vitreous for twelve hours. After an emergency corneal graft operation he sees 6/24 and thus he clearly should have had a graft in the first instance.
The indications for keratoprosthesis as they appear today are: (1) Severe chemical burns such as lime.
(2) Acid burns in industry. (3) Stevens-Johnson syndrome.
Extrusion of the prosthesis was depressingly familiar and it was clear that in some cases this was due to necrosis of the anterior lamellxe of the 
